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Abstract (Basic): WO 9322447 A 

Peptides of f ormu i a A-B-Cl -D-C2-E-C3-F-C4-C-C5-H-C6 (I) are new, 
where A and C1-C6 are (a) ASP, GLU or GLA (GLA = gamma-carboxygl u tami c 
acid) or (b) a chain of two or more residues selected from ASP, GLU 
and/or GLA; B is a 3-58 reisude peptide chain; D,E,F,G and H are absent 
or are 1-25 residue peptide chains. B is pref. a peptide of the 
sequence . 

PRO-CYS-PHE-ARC-ALA-ASN-CYS-GLU-TYR 
- G LN - C Y S - GLN - PRO - LE U - A S N - GLN - T HR - SER-TYR-LEU-CYS- VAL-CYS- ALA-GLU-GLY 
-PHE- ALA-PRO- I LE-PRO- HI S-GLU-PRO - H I S- ARG-CYS-GLN-MET-PHE-CYS- ASN-GLN 
-THR-ALA-CYS-PRO-ALA-ASP-CYS-ASP- PRO- ASN-THR-GLN- ALA- SER-CYS (II). 

The following peptide (I) is excluded A = ASP; B = (II); CI = GLU; 
D = CYS-PRO; C2 = GLU; E = GLY-TYR- ILE-LEU; C3 = ASP-ASP; F = 
GLY-PHE-ILE-CYS-THR; C4 = ASP; G = ILE; C5 = ASP-GLU; C6 = GLU; H = 
CYS-GLU-ASN-GLY -GLY-PHE-CYS-SER- GLY-VAL-CYS-HI S-ASN -LEU-PRO-GLY- 
THR-PHE. Opt. a sequence CYS- I LE-CYS-GLY-PRO -ASP- SER- ALA-LEU 
- VAL- ARG-HI S- I LE-GLY -THR-ASP-CYS (III) may be attached at the 
C-terminal of peptide (I). 

USE/ADVANTAGE - Peptides (I) are inhibitors of the blood coagulant 
and platelet aggregation activities of thrombin and promote the 
protein -C activation effect of thrombin. They can be produced 
efficiently in pure form by culture of appropriate transf orman ts , and 
are useful in treatment of circulatory disorders such as myocardial 
infarction, thrombosis, embolism, tel angi emphraxi s , arteriosclerosis 
obliterans, disseminated intravascular coagulation, angina pectoris, 
gestosis and transient ischemic attack. 
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(54) U 1 "ft K 



(57) [KM] 



(5i)int.a. ! msmn 

C0 7K 7/10 ZNA 

A 6 1 K 37/02 ACB 
C 0 7 K 13/00 



' ACCC«0SCTAOCTCK<IOTOCCCTliM0GC»' 
7hrDln« l»SerCr»CluCyaProQluQlr 
*' CTCCOATCOiClCQCiCOOOACTTC' ' 
ill 

(•utllor tbl) 



Ml 3 T M D 1 



1 

K 

(A) - (B) - (C) - (D) - (C) - (E) - 
(C) - (F) - (C) - (G) - (C) - (H) - 
(C) 

(flU AJitfCI*, Asp^cfiGlutiiVGla 

ttA spiGl u*5J:t>*G 1 a^e>j*S8¥^e>afitb5 

SJ^T^t^-efoSo D. E, Hte, fi&S^T 

ft*3, mj|5G latt, 7 - 5 
) o 

[ b*« 2 ] £it<z>t $ / ste^ fe ft 5 3ek y 

K 

(A) -Pro-Cy s-Phe-Arg-Al a - A 
sn-Cys-Glu-Ty r — G ln-Cys-Gl 
n — P r o — Leu— As n — G 1 n-Th r — S e r 
-Tyr-Leu-Cys-Va 1 — C y s — A 1 a - 
Gl u-Gl y-Phe-Al a-Pro-I 1 e-P 
r o — Hi s-Gl u-Pr o-Hi s~Ar g-Cy 
s — G 1 n —Me t — Phe— Cys-Asn— Gl n 
-Thr-Al a-Cys-Pro-Al a - A s p - 
Cy s-As p - P r o-As n-Th r-G 1 n - A 
1 a - S e r - Cy s - (C) - (D) - (C) - 
(E) - (C) - (F) - (C) - (G) - (C) - 
(H) - (C) 

(ffiU A*5J:t/Ctt. A s p*3fcteG 1 u*5<fctfG 1 

fcttA sptGl u&Jct/G 1 a a»&J*58¥;&>e>Stf*L 
5'>ft < i t 2«K±<0iB*^J: 9 ftS^f 1 K«* 
T**>5o D, E, F, Hte, &jg;<D7 % J BBSS* 

IRiLT. 0^±2 5^T£>t>£>T*fe£ 0 ftib\ SftlEG 

3 ] etfot * y h tl Z> # y 

K 

(A) - P r o — C y s - P h e - A r g - A 1 a — A 
sn-Cys-Glu-Tyr — G ln-Cys-Gl 
n — P r o-Leu-Asn-G 1 n — T h r — S e r 

— Ty r — Leu-Cy s — V a 1 — Cy s-Al a — 
Gl u-GI y-Phe-AI a-Pro-I 1 e-P 
ro-Hi s-Glu-Pro-Hi s-Arg-Cy 
s-G 1 n-Me t-Phe-Cys-Asn-Gln 

— Th r — A 1 a — Cy s- Pro — Al a— Asp — 
Cv s-As o-Pro-Asn-Th r-Gl n — A 



(2) W5-3 1 078 7 

2 

1 a - S e r - Cy s - (C) - (D) - (C) - 
(E) - (C) - (F) - (C) - (G) - (C) - 
(H) - (C) -Cys-I 1 e-Cys-Gl y-P 
r o — As p — S e r— A La — Leu— Va 1 — A r 
g-Hi s-I 1 e-Gl y-Thr-Asp-Cys 
(fib, A&tfCti:, As ptfzitG 1 uioiUfG 1 a 

liAspiGl u*5j;t>*G 1 a ^P>^68¥d»6)S»iix5 

10 fc3 0 D x E N F x G, Hit, &M<OT?.;mm&$.tc 

it, "-st"? 1 K»S-ea> >k 7 5/»as* 

ibt\ 0£Lk2 5mT©t>©T*&3„ K*>, fttJfBG 1 

7"^ KSra- Ki-SDNAt^DNASrffl^.ji/.yffmift 
X.{*DNA 0 

9 MWm&£frtcfflL%.®-£tz\tW)®MI&o 
[fit*® 6] W*94(d|5i6bfc»^X.frDNAtJ; 

9^SteH§W»4fe©HAc r emo n i um 
chrysogen uml'itSKltft. 

30 ^ k ; Rtf^ft < 1 1> i m<omm t \,x®.^mm 

ia^#I£^frU hvis\£>nhMit 

[0 0 0 1] 

40 fete, hnVlfVO^nr'f'yCroffittfk^ffiit-rS^ 

&s M^mm&mm id 10 , nt^g, -®mm 

[0 0 0 2] *W*Bfl:f!:*5^T, 7 % J Kffi^J&U 5 ^^' 
^ KliTBtStlUPAC- I UB4<fc^*Sfl# 

50 (cnb) -egfflSiifci&^fcjflvvcaasiT,*. 



• 



(3) 



5-310787 



[ 0 0 0 3 ] G 1 n : 5 y»g 

Asp: T^7=¥>KSIg 
Pro : 7°n U V^S 
Ty r : f-n>>yggg 

v a i : ;<y >mm 

Lys:|) 

G 1 u : ^ VB6SIS 

Ala: Ty^ymm 

A s n : T^^VgSg 

Leu: n^^aS 

Ph e : 7x^77^VgS 

Gly: 

His: t^f^VM 
S e r : ir y V^S 
Th r : ^l/^^y^S 
lie: -Y yn^»»g 

Trp : mj ^ ? r 

Arg: TA-¥^y$lg 
Met: ^ft^VSS 
C y s : v^x-f 

G 1 a : 7 ^ yf^S 

[0004] *fc#yf«^^ K&tw-y ^ 

A : 7f^> (x^v-Tx-A-^O 
C : i/bW (ft^Wf^) 
G : ^T-V (x^v-^T^A^) 
T : * V (T** $ i?/\<m 

[0 0 0 5] 

^•i/a. y> (Thrombomodul in) 

[00 0 6] 4t N. L. Esmond [J. Bio 
1. Chem. 2 5 7. 8 5 9 -8 6 4 (1 9 8 2)] 

«r#»i1-5*«:«eUC^S. K. Suzuk 

i 6 [Biochim. B i ophy s. Acta, 8 
8 2. 3 4 3- 3 5 2 (1 9 8 6) ] £ v"W J: 9 
flifli ^ t-^Wro^r H H SalemtbfT. 



Biol. Chem. , 259. 12246-1225 
1 (1 9 8 4) ] \t, b H&«±9»KLfc±B»Jtfc 

[0007] Sfcfc, S. Kurosawa^ [J. B 
iol. Chem. , 262. 2206-2212 (1 

9 8 7) ] it, $vm%£vmmi'tc±mm«%^7x 

10 ^mt<Dm\at, 0. 3mM^/Ui^^ix-Y^VfflJgt? 
Stt^iWK/Tt, Gl a bV^>*S9|*V\fc:^n 
f^fVC («TGDPCti&t) ^Sttfl:<7?|g^tt-t^ 

Lfc 0 [S. Yamamoto?)l^WfW0 8 8 
/0 5 0 3 3#fiS] 0 
[0 0 0 8] iE^WJte^tftf^tttff^ii^t «t 

aJ/^ido^Tf*, #*9!#?>fci\ 1 1 5 7;yf^6 

[M. Zushibs J. Biol. Chem. 26 
4. 10351-10353 (1 9 8 9) #H&] 
roi 1 5 7-;/i^/f K<Z>C*jg«<Z>3 87^/ 
30 Sft*4«teLfcgJI* (E4 5) ^iiL, ^(Ogtt^I^ 
+^&St££#1~£ 1 1 47^f 

o^f- kcoski io^i fcgttasieT-f s r t afim e> 

jW£jfeo*: 0 [*»W#?>. J. Biol. Chem. 
265. 20156-20159 (1990)] Si-. 
Z<D1 1 57^ K<7>N*«BflfJ<^l T % /St 
(Va 1) Sr^*LfcaE»fls (E 4 5 6-N1) 

[0 0 0 9] [#%W&£>, J. Biol. Chem. 
40 266. 19886-19889 (1991)] 

#e>tt, Sffc, £©±K^f-K+fc:|3^T % hay* 
y ><D?xiT4 >Cj&£fl6tt^E3&J*5 J;tf hoy 

5>, #g¥3-2 8 2 3 6 9#I] 4fe, hcr^lfV^ 

50 £ 0 [Rydel?), Science 2 4 9, 2 7 7 - 



5 

2 8 0 (1 9 9 0) ] 0 
[0 0 10] 

ftfitttfSIMliWBra [PTCR (p e r c u t a n e 
ous transluminal coronary 
recanalization)] |£ <t § yUfiffS-^ 

tiox»m «*w<Mfltefc&« tn^^ 

[00 11] roJ:5ftiKSi^&, <fc Officii 

t^/tfy-v^ KSr = - Kf 5DNAS:SIW-t*5r 

tote, ±!B©J;5*ilsaift*.DNA^J;oTJgKtelfeSix 

fc<&0>Btttt, ±K#y^^KSr^T3b*^i:LT^ 
[0 0 12] 

jmwzw^te^x, 1 1 sflaoT^/^bfes^T" 

f K#±EfittSrft LTl^S r t SrJfcfcW £>a>fc: Lit 
[M. Zushi^ J. Biol. Chem. , 26 
4. 10351-10353 (1 9 8 9) 0 $ 



(4) »|?5-3 1 0 7 8 7 

6 

tfT5/«ME5l|©|BieJ=J*aUfc. [*»9f#S>. ttfl 

5p3-2 8 2 3 6 9#J#,] „ 

[0 0 13] *»fl#e>»±, ±B©M»^**^yy 
e^-aj&tf*)5. £©*na,fc:J:!K Foy^i©!^ 

»ffi-e*a»*ai* *©Hia©»s©*£fcj: ?>» « 

[0 0 14] lEt~. iW^T 0 ^ »4fclrW&> 

(A) - (B) - (C) - (D) - (C) - (E) - 
(C) - (F) - (C) - (G) - (C) - (H) - 
(C) 

30 (flU A&tfCtt, A s pSfcliG J u$s£T$G 1 a 
©*a»bfc57S ^^KRS, Hit 
liAspiGi ujoii/G l a d»e>fiS;5^!0>5>a»iixS 

8WT©t©T'&6o D, E, F, G, Hf4, ffiSroT 

T^/^«»iciLT. 0W±2 5WT©t©T'feS» 
*t3, mffSG 1 a (4, 7-*^'>W5>iM 

[0015] ^sswi^fc, yr©7 5 y^sa?ij^f>^ 

(A) - P r o -C y s - P h e - A r g - A 1 a -A 
sn-Cys-Glu-Tyr — G ln-Cys-GI 
n — Pro — Leu— Asn— Gl n-Tht-Set 
— Tyr-Leu-Cys— Va 1-Cys-Al a- 
G] u-Gl y-Phe-Al a-Pro-I 1 e-P 
ro-Hi s-Glu-Pro-Hi s-Arg— Cy 
s -G 1 n —Me t — Phe— Cys— Asn— Gl n 
50 -Thr-Ala-Cys-Pro-Ala-Asp- 
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Cys— Asp — Pro— Asn— Thr—Gl n — A 
la-Ser-Cys- (C) - (D) - (C) - 
(E) - (C) - (F) - (C) - (G) - (C) - 
(H) - (C) 

({fit, AfcitfCMu A s p&tcltG 1 u&JctfG 1 

felt A spiGl u#i£UG 1 a d^J*5i¥^biltftb 
5'>* < 1 1>2 ^±©»*£* J: 9 *5-<^ 
T?feS 0 D, E. F. G, Htt, ffii<£>T^ 

[0 0 16] ^MBWttSfc. «T^T5/»E?(I^6* 

(A) -Pro-Cy s-Phe-Ar g-Al a - A 
sn-Cys-Glu-Tyr — G ln-Cys-Gl 
n — Pro — Leu— Asn— Gl n-Th r*Se r 
-Tyr-Leu-Cys-Va 1 — C y s - A 1 a - 
Gl u — G 1 y-Phe-Al a— Pro— I 1 e-P 
r o — Hi s— Gl u — Pro— Hi s— Arg— Cy 
s -G 1 n -M et-Phe-Cys— Asn-Gln 
-Thr-Al a-Cys-Pro-Al a — A s p — 
Cy s-Asp-Pro-Asn-Thr-Gl n - A 
la-Ser-Cys- (C) - (D) - (C) - 

(E) - (C) - (F) - (C) - (G) - (C) - 

(H) - (C) -Cys-I le-Cys-Gly-P 
ro-Asp-Se r-AI a— Leu— Va 1 — A r 
g-Hi s-I 1 e-Gl y-Thr-Asp-Cys 

(ffl.U A&tfCte, A s pSfcliG 1 uteZWG 1 a 

fiAsptGI u*5j;tJ*G 1 a b bMlitlh 
fc£ 0 D N E, F, G. Htt, ttS^T^/»«IS*fc 
ill, 0K±2 5£tT£>t>CDT*&£ 0 **5, ItEG 1 
[0 0 17] Mid, #%W&, ±iBt^3o©^^K 

t^a*.ii^y£^a^ftx.^^cDNAS:ffi#t-r5. si-, *»w 

tt, WE«ftADNAtJ;ot»Jtfi»Stifeftt», 

»^DNACJ;otil»^fe», &U«j^ 
*BiaSrJS4li-S r 1 I- J; 9 ±JS tfc 3 Kv 

£#-f 6r irSrWISir-rsiJStfcao^^KV^ 
tifr&G&l&ftk tX**rr6E*lft«**:«*i"6o 
[0 0 18] *«W?>^ #$BW<^/#l^5iaSfc*5 



% 

(5) #1^5-3 1 07 8 7 

8 

Lfct h ho v?3.y>o^T 5 yife 
(IE^) tfi©i#s^e>5 i 6#B©7^/®>Bay!iS: 

£ Lfcfc > hDv^aj) hp>tr 

5 1 9 7 5 y »©E*]*,fttH:©jfi«fc 

10 &S<£>g&£ff&v\ ^ix^tv<A^<D7 5 7^&{t!lC> 
^RCfAl a fcajftLfc^T^Ffca-K-*- 

[0 0 19] rtl-Pj^DNA^tlj^WS©^^^^ — 
•efc5pSV2SrfflVT, COS-liifflJ!at*5V>T^m 

<D h p > tf y J; § 7°o x-T y C ©g«Wfc;flgi§ ^*SJS 

g<£>7 5. /&Mo^-CteA 1 a — <£>g&(c: J; 9 h n >tf 

y©/of^ vccffiteflsOHJStea*** < « - 1 
^LfeiJ, 7 5 / g^?ij £^A& 3 t 

[0 0 2 0] ^Wl-J:9flWS*t5^7 0 ^Ktt, TIB 
©it (I) £fcfi % (II) jfcfcf*. (III)-e*£;H57 

(I) : 

(A) - (B) - (C) - (D) - (C) - (E) - 
(C) - (F) - (C) - (G) - (C) - (H) - 
(C) 

40 (fib, A&.tfCf4, As p£rt!*G 1 ufcJ;t>*G 1 a 

liAspiGl u*3<tt>*G 1 a ^f>fi)c5Sl/4^ji^2) 
< i t 2 j@^±©ffi^* £ "9 ta^rff- K^»T* 

■e*>9, ^©ft^«, 7 0^±5 
8J^T»t)WT*fc5 0 D, E, F, G, Hf4, ftf®7 

7 5 /K^Smi UT, 0K±2 5«TOtOT*6. 

50 5:^1") „ 
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[0 0 2 1 ] 5£ (ID : 

(A) -Pro-Cys-Phe— Arg-Al a - A 
sn-Cys-Glu-Tyr — G 1 n -C y s -G 1 
n-Pr o-Leu-Asn-Gl n-Th r-Se r 
-Tyr-Leu-Cys-Va 1-Cys-Ala- 
Gl u-Gl y-Phe-Al a-Pro-I 1 e-P 
ro-Hi s-Glu-Pro-Hi s-Arg-Cy 
s-Gl n — M e t-Ph e-Cy s-As n-G 1 n 
-Thr-Al a-Cys-Pro-Al a - A s p - 
Cys— Asp — Pro— Asn— Thr— Gl n - A 
la-Ser-Cys- (C) - (D) - (C) - 
(E) - (C) - (F) - (C) - (G) - (C) - 
(H) - (C) 

(ffiU ARtfCtt, A s p*ytttG I ufeiWG 1 a 
f^AsptGl ufcttfG 1 afrbf$Z>m*bm\ftl& 
fo6 0 D N E, F. G, H«, &MOT^ /Mm&ttc 
J:LT, 0K±2 5KT©t)^tfc5o #*3, BtrlBG 1 

[0 0 2 2] j£ (III) : 

(A) - P r o - C y s - P h e — A r g - A 1 a - A 
sn-Cys-Glu-Ty r — G ln-Cys-Gl 
n — P r o — L e u — As n — G 1 n-Th r — S e r 
-Tyr-Leu-Cys-Va 1 -Cy s -A 1 a - 
Gl u-Gl y-Phe-Al a-Pro-I 1 e-P 
r o — Hi s— Glu — Pro— Hi s— Arg — Cy 
s -G 1 n -Me t-Phe-Cys-Asn-Gl n 
-Thr-Al a-Cys-Pro-Al a-Asp- 
Cys-Asp-Pro-Asn-Thr-Gln-A 
la-Ser-Cys- (C) - (D) - (C) - 

(E) - (C) - (F) - (C) - (G) - (C) - 

(H) - (C) -Cys-I le-Cys-Gly-P 
ro— Asp — Ser— Al a — Leu— Va 1 — A r 
g-Hi s-I 1 e-Gl y-Thr-Asp-Cys 

(ffl.U ARVCIi, As p*fcttG 1 ujStVG 1 a 

^AspiGl u*3j;VG 1 a 35>5>fi(J5»^e>»tf^5 

< 1 1> 2 fl£Ji±©ia*^ j: 5 1**^?? mmx 

h& 0 D, E, F. G, Htt. ffi&<07S/6»8S*fc 

ilt, 0«±2 5EXT<Dt><DX*3b& 0 #*5. 8MBG 1 
ate, v-*^*^^5^KaSSr^i-) o 
[0 0 2 3] *58^^^K*co^nr>f >C*g^a5 

(DG 1 a K^-f ^4»^G 1 a38S<D»^6>%X."C 1^2 

^T^Ktt, *fc. ±18* (I) * (ID *fc 



(6) #W5-3 1 0 7 8 7 

10 

0Sfc»4, AI©aSJ*fcJ:!K ^7°^ K 

(Homologous variant) (Cfl 
[0 0 2 4] *|gBJro^7°^ Ktt, < i t> 1 ffi©*f 

-cvfc^iBS; (i) 5£ (ID *fc»4, 5£ (ii 

(4, ±125*: (I) *fc!4, St (II) 5£ (III)T' 

*ffi&t//X J4 3 ' 3fc$jg(^£ Lfc^fc < t h 1 

20 !EDNAifflMl##DNA'bflt&£*l<5 < , 

i*\ ±I5D N A t ^tlfctamWD N A ^fcfflft&to 

Lfc 2 N A £fl?J# LTV >T t> £ V \ 

[00 2 51 g^^gtJ^XfiAIlft^t'J: 1 ^ 

^nTtEr-feS^S), *BW»DNAfi, fuifO^TtfX 

h*r«*esffi3Sf*^-*f s - 1 t> 
1 1> i oroffi«^te<oa®»ffis(ifi^i- s r i 

[00 2 6] Mi^^fc. *»Wfc«t*b»*MfBB«>*«B<o 

tt, ^7^5 KpBR3 2 2, pBR3 2 7, pUCl 
8. pUC19, YRp7. YEp24 (ATCC37 
051) s pPGACY2, pBSFAHY83, pS 
V2-dhfr (ATCC3 7 1 4 6) , pBPV-1 
(9-1) (ATCC3 7 111) W&mifbtl&o * 

50 [0 0 2 7] Mi-, *»BttSfc±»^)fijftx.ftDNA 
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faO&ikLX}*, ^iy=V*T (Escheri 
c h i a c o 1 i ) OStt, #JxJ*\ E. c o 1 i 
Kl 2t2 9 4 (ATCC31446) E. col i 
BW, E. col iX 1 7 7 6 (ATCC3153 
7) , E. col i C6 00, E. col i JM1 

0 5 ; rtfy* yr"f*f-y* (Bacillus s u 
b t i 1 i s) -fcry^X^-f-V* (S e r r 
atia marcesans) ^<OM%M$Xt\-<DBfo 
Hi ; — K^-^ - ^ (Pseudomonas) M#>ft 
^(^iS ; RXF-y-yXB -teU\fi/x- (S a c c 
haromyces cerevisiae) ;T^>^ 
/l^/l^ ^ F^^^ (Aspergillus ni 
d u 1 a n s) s T 9 U*~$J* j? ]) y^tA (Ac 
remonium chrysogenu m) ( A T C 

c i i 5 5 o) qKDMmm»m?hiM>o »oiib 

Ttt, VEROfffl (ATCCCL-81) , HeLa 
fflSs ^W^-X^A**- (CHO) MS. W13 
8 S BHK, COS-U COS-7&i;MDCK* 

[0 0 2 8] *&m<Djy&ilz.J:ti\i. tti£<E>#S£W<&D 
NA#]Eb<fi?U ^Waotf^mRNA^ 

e> <o«wds je l < nt>tiz> £ 5 w ^ d n a 

[0 0 2 9] &4b\ «P|©DNAS«i*DNA 

-■^siesM? * 9 n - n v ^-r 5 «> 1- 1*® * 
u\ jssiWia^tLTtt, ^>*y*r ^ y (E 

scherichia coli) <£>Si$c. #];tte\ 
E. col i K12tt2 9 4 (ATCC31446) 
E. coli Bm, E. coli X 1 7 7 6 (AT 
CC31537) . E. col i C 6 0 0 N E. co 

1 i C 6 0 0 h f 1 &m^E. coli W3110 
(F-, 1-^^07^^^ ATCC 2 7 3 7 

5) ; /<<?yX y-f^y* (Bacillus s u 
b t i 1 i s) (D^bZB a c i 1 1 u s GDJg<£>0#c ; 
V/^^yZ-yj Ay £A (Salmonella t 
yphimurium) & tz.it* t7f7v-f-y^ 
(Serratia marcesans) ^CO^CfliM 
; i/a.— K^E-f^ (Pseudomona 



(7) 49M¥ 5-3 1 0 7 8 7 
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(Saccharomyces cerevisia 
e) ; T^-</^J^ iK7>^ (A s p e r g i 1 
lus nidulans) , 7^*= 7 A ^yy 
tf~)~J* (Acremonium chrysogenu 
m) (ATCC 1 1 5 5 0) &<0&m&&mf <b*b5, 
Cixb(D*BJ!SC>5*>E. coli K12ft294i5f 

[0 0 3 0] ±8B«±«l«:e*i LT&ffl-t-S#3-(4, 

io na©**^**^**-* Lx-mzfB^kti 

?-tLtl±, 7°7*S: FpBR322 J ?=pBR327 
P UC18, P UC19f^V^ri^T^5. 

-?yx% K^^-tt, »*r%N£jK. 

& im&fcft d n a x-^Rte^ l ?t & ii^-r 5 © ^ 

Wffl D N A fcJ**. $ -r-a -j!{5^ 

^£-aAvT^5o ^P^-^-OMt Lt(i> /3-7^ 

7°n^-?-lg#i3flff ?,tl,5„ -r-*-a^CO0iJtL 

[0 0 3 lj #3§BJ©DNA£^LT*3§91© 
^7°^ K£§^-5/c&m±f5©JJi^«£ig±i: L 

-cffli/^^-^ ^-^st^fftt fbt>©«^©i« 

I6ffli-5rtiist?t4. LTtt, fu$© 

DN Ali> -«tt»fi^-»mS:M»i-Sfc«>©«ffiK 

30 PL 0iJ^«, ffitSififlSU *»«ODNAO±*fcffiit 

[0 0 3 2J Mill *BWT-iV^r tijs-et ST-ti 

->?7y | )'f;W4 0 (SV4 0) ^5>#5ii#t' 
IS. itti-Tx/ /^2W±mS87°cr ; €~^-^S 
40 V4 OO^DWS.^WT'n^—^-^Sf^ LV\ Sfc, 

5 t bW*Jl?©^7°^ KSr = - K1-53ai2^-cD±?Sf©f4 

— ^"Pftffli"5©^jS LTV^te ib(£'(£ffl"t"5 i t ^ J t? 
#5. 

[0 0 3 3] mm&MlZO\,^Xl$. ^3lEtt©fill. ^Ji 
H sKD*— SV4 0*iSttPrt 

(VSV) , ^~>?LgBSl7't'>'^ (BPV) 
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$<£>£? ?a»iftDNAi:4x.?)hfe'>ft< Hit 
<&*S8! J: o T £ *vf fc» o fc&*M& ^ *b 3 

[0 0 3 4] ^^-igW^lTf^ * 
¥9 9— (WT" DHFR" £frf6) Sr=i-Ki-5 
v^-agT-i LTJB^S»3\ DHFR|:tt«^© 

»«?L*Wixtf*6*^o ^-#-Ht£^£L 

[0 0 3 5] DHFR^&*fcti\ fc#*iJ->^^ ^y 

y > V & ± * ^ V 4 V ^ Jfi * te£ W T? £ * 
V\> L^U**??, DHFR^jttt£DHFRitfc^£ 

[0 0 3 6] l>3Mr — h (MTX) 

sjRSJttrofiv^aflsDHFRSr^-K-rsae^- 

T" MTXHttDHFRifif kVPtZ) 
FRSr^- Kt*5«fi^tWLT^Tfc «fc< DHFRSr 

iE^DHFRSra-K-rSJBe^Sr^Wf 51&±«B 
HattMTXKioTPiSSlxSfc*, lE^DHFRS:* 

tttTjf^v^v. ^y v^*3J;U^ v^Sr35*-f* 
6 Q L^L**se>, *<01t±*M&j}*, MTXSttDHF 

Rae^*^-rs*a**.flEDNA-ejKHtetft"*-5t» 

MTXiSttT'fc^^T^MTXittDHFRUgflj;, 
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[0 0 3 7] ts/#»5t^ "tU^-Szc (S a c c h 
aromyces cerevisiae) ^<£>|^f9:fc 

K^ffi**^^ ^~£ LT«^^7^^ KYEp2 
4£fflV^r £;6>T*£6 0 /7^5KYEp2 4li, U 
r a sae^Sr^LTfcD , r<£>U r a 3i&e^£^ 
-#-itf^ £ LT*Uffl-f S £ £ 5 0 
10 [0 0 3 8] B&%$LRl(Dmm'<?#-07ri^-t?~ 
(OmtLXl^ 3-&xfcjf})±l'—h*i— ififc 
fit, ^7;-f\ ^DW^rt F-3-*^7x- 

^&1g±<0J#**fl=*aE;t<5 £ £ ^£ o-C«fl?i"S - £ 
#t # a TWffl -e *> « o SHMWJS * K*5 a fe^ffi 

^DNAga?ij£ lt^ mmmm^MLx^^mno^: 

30 »DNA IB^IJ 5rfflV^5-£^5x*t^ 0 

[0 0 3 9] 7^^¥7^ • — (A s p e r 

gillus nidulans) BlU^ 
J* * ^ y y (Acremonium chrys 

ogenum) (ATCC 1 1 5 5 0) ^S^^Kfc* 
»M©DNASr»a.1"€»fcft^1t±i: Ltffll/^rt^ 
t!5o *^ffiT**»W©DNA*5Smi"6fe*?>i-tt5S 
a^^^-iLtfiiJx.apPGACY2, pBSFAH 
Y8 3t(l feffi?> (#B^P2- 1 6 6 5 6 6) ^E«t 

40 [004 o] i/^e^ 1 ?^ ■ ^ y y^tAfflO^ 

Ttt, WjLti&xfcif!) iru- h*-^— ^ (PGK) , 
^y-tr/UT/^xt K-3-^^7i-Fft Kn^t" 
if (GAPD) . T^^^tOjSeT-^^o^—^-M 

-RV^-5^-*-S:^tpDNAWfW-tt, 0iJ^(i\ 
[t&ffl?), W^¥2-l 6 6 5 6 6] 

oT7^ i/^r)i, . ^ y yytA^fef*?^/? y 

50 [004 1] JgJfte*Lfc«fe**fctt«!att, ii^CO 



15 

9*38$©^:/?- Kfc^- F"f 5DNA£3g3?,LT#$i 

Mili # 7 i>. ? o -7 i- ^7 7 -< -m*m^X%M-t £ r 
^aSift$w«S^5: / >^< 1 1> l ffl'^'fi' L-TV^T t J; 
ffl^6«±©«gitJ:oTM&5o ^7°^F^^ 

[00 4 2] -mZ-mtRMtt^y-rsW ATG frbffitR 
^ftS^T 0 ^ Ff4, ?g±iM&;i>£>#2&£;ft3t 
■fe y v-v-i/^rgitTfiic^e fc* 5 r. t fcft-cv 
5. *%BJcD^7°f- F©*§£t>-?:© J: Sft?"' 3 

(I) *fc»4, (II) 

J; 5 t^J&i^T 0 ^ F © 7° n -ir -y i/ V ^ & g 5 ftg (4 
T-^T JbfB© J: 5 * y v^^iSt 5 t f4 PS 
[0 0 4 3] tft x flferoge^y-y-BWSrfflV^tt) 

©sew y s?n*«ffl"f*u»i ^ftfcgK ^7°^ f 

#ttifi©;?'/i<<^ $ y -HfrTf^i/Mk-tZ - t ^ 
T?t 5o [B. Futieb, Blood, 75, 9, 
1753-1762 (1 9 9 0) ] HUiH© t *5 9 . 
^©^7°^- Ff4, H^XLDNAft^Srfflv5*rfe{-J:9 
Kitl-Srt^T-f S, X, ^M©^^- K»4» Aft 

[00 4 4] ^^©^7°^ Ff4, h oytywiil 
BRl*JM^«^fl s fflfc^a»*flUfl.Rt* 

^nx-r >c(4. fammmt&femmic&^xmmte&m 
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5i, 9 0 11, (1 9 8 3) ] tot, 

f- F(4, 4»Ki*J»tSttJli»t*HftVJliitt*WK:*# < 

[004 5] mJifi© J; 5 (-s #38 W©'*:/?- FI4, fnA 

wmm t ]fo./Ns wwmwftuB *s «t -dimmm^m 

W*tt«BRBEfl:ffi, jfcffl*JjliLjfc»B*£«S» (D I 
F *±C©£ft ©f&fcfttf^B&fc/fl ^SBtli, t 

^s-^i-5©{-® LfcE*ffiB)t^^^$!!-r 5 c t a* -c?t 

So 

[0 0 4 6] *^^©^7°f- KttU ttWSHSiUTfflV^ 
20 tt-C#5o ^aSWC^^KOtfAlHSDWK-S* 

i^iaoti^s^, -« 

jr, *^J0. 1~2 0 OmgTffcD, lH^^llHl^fe 
[0 04 7] 

t5«s, *%^i4, rftfe©W-&A/<bPg££*t5'{>© 
T*I4^V\ 

t b hoy^-^ y ^© hvy\?yk<r>te'&ife%tt J * 
30 -T5T5;/®$lS©ls]& 

(1) pSV2TMDl©II 
ffl^Wfl^fF (H^<2tM#^-W0 8 8/0 5 0 5 3) © 
3lJfc0U- (1) (d|E«$tbfcp SV2TMJ 2 (AT 
CCf|£ffl6 7 2 8 3f) «:NcoI T*^^{t 

§J»f*ffi«rE. co 1 i DNAzKy ^ 7— tfSrffl 
v^T3F»*«^^:bfc. *v^. Hi ndin x%£ffiik 

LT^Il 9 00 b p©DNAi)j-«:#fc. #f>ttfcDN 
AlSfK-fcTMJ 3t^Lfc 0 7 7-^1 3mp 

1 9 ^^ni/#^-3 119) £H i n d III 

40 Rtf, H i n dllT-ffifbLT^^^-Sr^bfCo r© 
CDNAHrJtTMJ 3 5r}f ALTija^x.fr7°7 
^U*M13mpl9TMJ3 4r#fe,, 
[0 0 4 8] S']i£©i£gia?'J : 5' -GGAGG 

CCGCTCAGCCCGAATGCACG — 3' (2 
5 me r) SrWTSffllSftfflDNAT'ia-^' («T" ? 4 
])-■?-" tlfctZto ) TMd 1 SrWAH-g-fiKLfco r© 

i 5 w«Lfcf^ y -^-TMd i ^fflv^t, /y? 

yt zz.srfj n v?— (Method inEn 

zymology) , flOOt, 4 681, (198 
50 3^) . 7*f5 •y^T'V;* (Academic Pr 




17 

ess) \ztm<D%m\zi>tc&^xmmm^m<D^ 
mx*wm<D?t<mbtitcmt&£&y p 7x^ kmi 3m 
P i9TMj3<£>i77b pfrbtezmmmmwrnz 

fTfeofco HP*>, 25pmol (Z)r^U-^"TMdl 
StflOpmol (^)M13/7-f^-M3 
^n>/#^3 8 3 1) ©5' *«&T4*^--£*JHV* 
XyvKftLfeS, 0. 5pmol^»^7^; 
KM 1 3 m p 1 9TMJ 3©^y^ hJVFDNA 

srjq*., 95 c"T?5»w*p»a, ^at*-e»*iiLfc, 

[0 0 4 9] &^T\ 5Wi^E. c o I i DNAtKU 
y y —\£ I (Klenow Fragment) N Jk,Tf 

1 0»6©T4DNAy ^f— SriS'&ttfciDXLT 3 7 <C 
-C3 0^1^ b LtMtMIfti^/? 

*S KSr^S^/to #btifc»^ftS:E. colij 
Ml 0 5 (7r/^'>7, A?n^Sf2 7-15 5 

0) rti^^tia^^7°7^^ FtE. co 

1 ii:F7^7^nU: 0 3 7*C-e- ffeig«LT£ 

— ±tJi#Lffii9, 8 o < c-e2H#PA*n*fc^ ^w^yy 

y|46XSET (0. 9M N a CI N 1 8 0 mM bV 
*W$M (pH8. 0) . 6mM EDTA) s 5XDe 
nharts' (0. 1 % (w/ v ) # y tT* U 

K>\ 0. 1% (w/v) ^v-jfrflfT/v;/^ V (BS 
A) ) , 0. 1% SDS S 1 0 0 fi g/ml^ttif^» 

A^fti?<9 (C 32 P"ey-</L-LfcTMd 1 SrJP&fdgifcS: 
ffi^t/^yy VRj£2r5 5<C, 2H#IBI^ 

[0 0 5 0] SC^T\ 6XSSC (0. 9M NaCl 
, 0. 0 9M^xyf£t b ] J Srffl^ 

2EI»Gofc<0^ 5 5^ 6 5^, 7 5Xlk 
&IBWfc^&±tfT^oT. *ft^ft5#IBJ2lE]1*o 
gfeofc 0 Xi7^/VAXAR-5 K — * h^^^V 
40 £#£>*ifc^ b Pt/i/P- 4/1*9 — 

[0 0 5 1 ] JEf--^DN A»rK-tt, Ba^J^BB^ 3 K 
V (ATG) a>e>5 1 6flSW7^/i^?)*5^ 

^ K«r=»- K^s«se0J*£trifiSE^*#i*s- 

tasfc^ofco r^DNABrtf&TMD 1 £»U -CO 
DNAWr^Sr'&tfjfilftA-^^S KSrMl 3 TMD 1 t 
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ffcLfc. Hlfcffit&UfcT'?** KM 1 3 m p 1 9 TM 
J 3irx^ y-^-TMd l^W^y^XLTDN 
ASffrTM J 3fc»l6"r5DNA««<0-»asBiJI»SiX 
5t:5^t 0 roffl&^ft^*^ KM1 3TMD 

1 ODNA£H i n d III RTfB a mH I T^^tPHfcL 
T\ TMD KDffil 7 0 0 b p DN A»tf fciMILfco 

7°7^U'pSV2-dhf r (ATCC 3 7 
14 6) £H i n dill &XfB gl IIT^^ftLT-< 
9 9 — *%, ^<D-<9 9-t±mi 7 0 0 b pDNAKff 
10 jt<t*T4DNAy^f— ifSrfflV^Toft^&to*, 7" 7 
^ ^ K p S V 2 TMD 1 Sr^fco 
[0 0 5 2] (2) hnVbfV*g^gBffirt^^ Vh^ 

T— ">3 ^ 
(a) 7°7^^ Kp SV2TB 1 <7>P^ 
gCffiWHWIER^iSfeSrfflV^Tf*^ y-?-TMd 1£> 
ftfc>9K, ffiSia^J : 5' — CTTCAGGGCACG 
CACAGCTAGCCTG-3' (25mer) Srff 

irfrtS) t b l^fflV^W^^-hfB^Jfe^Jl - (1) 
20 HJSWl- (1) -T»#e>*bfc 

jfiftx-^y^? KM 1 3 TMD 1 CD— g|5£:&^LT, 
G 1 u 4 2 6 CO A 1 a^(^^lft«:^3fcV\ TB 1 tWt 
SDNAHfitSr^tPffltft^fr^^? KMI 3TB IS: 

[0 0 5 3] :OTBllt E9IJ*©B8*&= 1 (AT 
G) ^?)5 16f@^W7^;i^bft6^ 426 
#g(0G 1 uiSA 1 a t^^jftSixTi^S^^ KSr = — 
K-TStaSBB^JSr^tpifiaE^JSr^LT^fc. Hi 2 tai 
$^^7^ KM 1 3 TMD 1 t^=L-7-4 9- t b 
30 1 ^W^y^XLTG U4 2 6^ Ala426 
fclE*$*uTV>5i: i5«:*to Glu4 2 6»« 

^xvmmik. ^(omk^rfy^^ kmi 3tb ig> 

DNA&H i n d III B a mH I T^^fgffcLT, 
TBI <Dlfo 1 7 0 0 b pDNAiit^it^ -#7" 
9*5 Kp SV2-d h f r ( AT C C 3 7 1 4 6 ) £ 
Hi n d III SOTgl IIT^£^teLT-<^~£ 
# N ^^^?-i±El TOObpDNAifri^T 
4DNAU HfSrfflV^To^^&fc*, ^y^^bp 
40 S V 2 T B 1 Sr#fc 0 

[0 0 5 4] (b) 7 p 7^5KpSV2TB2©«» 
^{i^W^cO^ffiSrfflV^TxV y-?^TMd 1(0 
ftbflfcl. iSSSa^'J : 5' — GGATGTAGCCTG 
CAGGGCACTCACA-3 1 (25mer) 5:^* 
■T S ^ ^-x^T 9- t b 2 4:fflV>^^^±iE*ffi^ 1 
- (1) Hffi^Jl- (1) X 

mbfotzU&JLVf'7y*% KMl 3 TMD lco-gi5S:5fe: 

U IT, G 1 u 4 2 9 OA 1 a ^<E>£*SrfffcV\ T B 

2 t»-r-6DNABf>t5:^£fffi^^*^^^^ KM 1 3 
50 TB2^|fc 0 rcOTB2fi. E^J*^BIi&=' KV (A 
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TG) j&>e>5 1 6#a*t?COT^/S65&^ftS* s , 4 2 
9#@<£>G luWla (^*SntV^5^^ K*=3 

[0 0 5 5] BSfcilfltfc***^*? KM 1 3TMD1 
£5a— r^—t b 2iW^y^>fXUG 1 u 4 
2 9^ A 1 a 4 2 9 JxT^S t - 5Sr*H- 0 

G 1 u 4 2 9gi^KS*^jgr tSr^ffii* 

KM 1 3TB 2<£>DNA£H i n d III RX$B a 
mHIt^fiftU, TB 2<7)JRjl 7 0 0 b pDNA 
»f^ft*«Lfc 0 7"?* 5 KpSV2-dhf r 

(AT C C 3 7 1 4 6) £H i n d III &1>*B gl IIT 

0 b p DNAISIt" <bS:T4DNAli if^-f il^toft 
rfefc-fr, 7" 5* SKpSV2TB2 Sr#;fc e 
[0 0 5 6] (c) Kp SV2TB 3 CD«S6 

ftbUfcl, *£SE#I : 5 ? — GCAGATGAAACC 
GGCGGCCAGGATGTAGCC-3' (3 0m 
er) A—r-f t b 3SrfflV^£JtfH*± 

esttwi- (i) kmm^mm<Djjmx\ mmmi 

- (1) Tll?>jlMi»/7^ ^ KM 1 3 TMD 1 
£>~gf5£:3fc^LT, A s p 4 3 4 £ A s p 4 3 5<Z>A 1 
a^cD^&£?T&V\ TB 3 ir#-r§DNAfffr^tP 
8tfc^7^^KM13TB3S:#ft e :^TB3 
tt, IB^O^M^KV (ATG) j&>£>5 1 6#B*T? 
©T5/B6^?>*a^, 4 34S@^)AspH35S 
g(OAs p^A 1 ai^&^Tl^^^K^-K 

[0 0 5 7] m^m&TtfcyyX^ KM 1 3 TMD 1 
ir^-TV^-t b 3dW^y^XLTAs p4 
34iAsp 4 3 5^ ^tl^tlA I a 4 3 4 £ A 1 a 
4 3 Sf^tfcStl/T^Si: -5£^1~o A s p 4 3 4 £ 
A s p 4 3 5^^Jl^^^S^SfiroTV^)fel^^i:*^feif 

^ 5; KM 13TB 3<£>DNA£H i n d III RUB a m 
HIT^4iftLT, TB3©fil 7 0 0 bpDNAUf 
tf&lWSLfc. T"?** Kp SV2-d h f r 

(AT C C 3 7 1 4 6) £H i n d III RtfBgl lit? 
^JSflSLT^^-S:^ rc7X^-£±S2l 7 0 
0 b pDNAWtf ££T4DNA!> #-i££ffl^To& 
^7^U*pSV2TB3!:flft; 0 

[0 0 5 8] (d) Kp SV2TB4(Z)ii 

a&^ttS^^^ffi ; £:fflV^r7 ^ ^ y ^-TMd 1 <0 
ft^f-, &SE5IJ : 5' — GCACTCGTCGAT 
GGCCGTGCAGATGAA — 3 ' (2 7mer) 

m- (i) iHK«j^R«^*fe-e, iWli- 

(1) T*#btlfcte^^7°7^^ KM 1 3 TMD 1(0 
— n&?tTt$\ .r. A s n 4 4 1 (7) A I a ^CO^^Srtf * 
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V\ TB4<t^1-^DNAif)i-^^m^^*7 P 7^^ 
KM13TB4S:#fc 0 r^TB4H E^J^^BB^^ 
KV (ATG) frbS 1 6#g£T<D7^y^?>&6 
4 4 1#E<£>A s p*?A 1 a te^Jft^jh/T^S^ 
^ K&=«- Kf 5*fiSE5»JS:^tp*6SE^JS:#L-CV^ 

[0 0 5 9] HSKilfltftA.fr^^S KM 1 3 TMD 1 
i^-x-f *-t b4iW^y^XUTAs p4 
4 1^\ A 1 a 4 4 1 IdgEtftSfrVCl^S £ Z^^fniT^ 
10 A s p 4 4 lJ^K^RaSJE-oTl^V^ ££?£&;£* 

KM 1 3 TB 4<£>DNA£H i n d III &t>*B a m 
HI-e^tHfkUT, TB4(0»1 7 0 0 bpDNABr 
K-^mSSLfc 0 ^7*5 KpSV2-dhf r 

(ATCC 3 7 1 4 6) £H i n d III &t^B gl IIT* 
^SftlT^^^-m r<zv<^#-£±ei 7 0 
0 b P DNABfjttSrT4DNAy ^f— IfSrfflV^To* 
^*>t>^ 7°7^^ FpSV2TB4^#7h 0 

[0 0 6 0] (e) 7°7^^KpSV2TB5« 
20 g|5ffi#*WSS(7>^ffiS:fflV^TT r -< y-^-TMd 1 <D 
ftbflJ^ tSSM: 5' -GCCGTTTTCGC A 
CGCGGCGATGTCCGTGCA-3' (3 0m 
er) S:tt5^-f^?-t b 5£JB^5£JtfM*± 

ian*«i- (i) iHKW^Pa©*isfeT?, 

- (1) T?#?>ftfcj|fltftx.fr^ P 7^^ KMl 3 TMD 1 
L*T\ Asp 4 4 3 iGl u4 4 4C0Al 
a^^&Sr?rfcV\ TB 5 £»1"5DN A»rfr Sr&tf 
lBJjkx.#/7^5KM13TB5S:#fc 0 ^^TB5 
tt, E^J^BB*^ K> (ATG) a>&5 1 6#g*-T? 
30 £>T5 #5 4 4 3#@^Aspt4 4 4f 
S<OG lu^Ala l^&StiTl^^:/^ K«r=* — K 

[0 0 6 1 ] 16 (-ffi&X.&T^ * ^ KM 1 3 TMD 1 
£ * a— x>f * — t b 5^M>;/ y ^XUA s p 4 
4 3 £ G 1 u4 44^\ -tiX^Ptb A 1 a 4 4 3 £ A 1 a 
4 4 4i^$^><5i^5^/Tto Asp 4 4 3 i 
G 1 u 4 4 4£A^t^ft^firoTV^>^ tSr^&if 

KMl 3TB 5<0DNA£H i n d III Rt^B a m 
40 H I T^feiSflSLT, TB5©»1 7 00 bpDNABr 
^S:*g|Lfc 0 KpSV2-dhfr 

(ATCC 3 7 1 4 6) SrH i n dill RtfBgl IIT? 
$E±m<tLX'<?#-&#. Z<D-<??-t±$Zl 7 0 
0 b p DN ABfi\tf" ££rT4DNAy feffl^toft 
f ^U t pSV2TB5W: e 
[0 0 6 2] (f) 7°^^^ KpSV2TB6©«HE 
fflffi^&WSII^ffi&JB^TT*^ y-^TMd I (O 
ftt>*)\Z y SSE5IJ : 5' -GCCGCCGTTTGC 
GCACTCGT-3' ( 2 0 m e r ) S 5*.— 

50 x>f*- t b 6Srffl^*^tt±fiEHJfi«9l - (l) £ 
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KM 1 3 TMD l£>-gf5£&^ LT, G 
1 u 4 4 6<DA 1 a-^^&£rff&V\ TB 6 
DNAiit^&ffliift/7^^ KM 1 3TB6£# 

fc 0 rcoTB6^, mn^mt^^ k> catg) a>e> 

5 16tl$W7^i^b/^^ 4 4 6#@<OG 
lu^Al a{^»SixTV^5^^K«:3-K1-5ffi: 

[0 0 6 3] HI 7 \Z.m&7tfc-?yX ^ KM 1 3 TMD 1 
i:^-f^?-t b 6^W/y^XLTG 1 u4 

4 6 # A 1 a 4 4 1 i^»£;ft/t^5 £ £ 5**1"o G 

lu 4 4 e^ir^S^&roT^&i^ irSr^ffii? 5 

5 FM13TB6OTNA^Hin d III RXfB a mH 
If^SftLT, TB6©jfil 7 0 0 bpDNA|fJt 
S:l»U e -*^7^5KpSV2-dhf r (AT 
CC 3 7 1 4 6) £H i n d III RUB gl IIT^£f£ 
{fcLT^*-*^ ^(D^<??-k±mi 7 0 0 b p 
DN AtSfit £ SrT 4DNAU £ffll^To&^fo;b 
i*\ 7°7^; Kp SV2TB6W: 9 

[0 0 6 4] (g) ^7^^KpSV2TB7« 

^^i^:^s^l^so^i^fflv^r7 = V y-^-TMd \ <o 

^SgB^lJ:5' -CAGATGCACGCG 
AAGGTACC-3' ( 2 0 m e r ) ^tt5 ^ 
7V?-t b 7Srffl^5J&tW*±iE||jSfi«l- (1) £ 

H9rwt^i««>*&-e, n*«i- (i) x^htitzm 

ii*/7^^; KMl 3TMDl^a?r3i(f G 
1 u 4 6 3<DA 1 a^CG>gEftS:fi i #V\ TB 7 £frt~£ 
DNABfJt*'§-tf»lftx.ft:^ , 7^5: KMl 3TB 7 
/c 0 £<Z>TB7W\ BB5lI*tf>IJM&= 3 KV ( AT G) ^ 

5 16#B*W75/K^5)45^ 4 6 3#icDG 
3 u^Al a ^Jft$*b"tV^S^^KSr="- K-TSifi 

[0 0 6 5] ^(Oa^X-ft^^ KMl 3 TMD 1 
£ S^-x^f t b H&s^?)) ^XUG 1 u 4 

6 3^A I a 4 6 3 K*tft£;ft/0 ^ £ r 5 Sr^o G 

l u 4 6 3^ir^*^je^:oTv^ftu^r£S:«^fe^5 

5 KMl 3 TB 7 (£>DNA£H i n d III RUB a mH 
IT^^HfkLT. TB 7<Dffil 7 0 0 b pDNA»)t 
fcliLft, -#^5KpSV2-dhf r (AT 
C C 3 7 1 4 6 ) £H i n d III StfB g 1 IIT^^ 
ft LT^ r©^^-t±El 7 0 0 bp 

DN A»r)t £ £T 4 DN A y fef fcjB^Tofcg'&ib 

KpSV2TB7 £f#fc 0 
[0066] (h) 7 P 7^^KpSV2TB8 GOjf^ 
»W^S^W^ffl^Tf^ y-^-TMd 1<Z> 
ftb9fc:. 4£gE?9 : 5* -AGGGCCGAGGCG 
GGCCCGCA-3' (20mer) %1i1rZ>*zL — 



(12) WM¥5-3 1 0 7 8 7 
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JtHWfcBI«©*te"^ *I6«1- (i) Tfft&ixfcfi 

tM^^y*? KMl 3 TMD 1 gBSrafc^ LT, A 
s p 4 6 9 <D A 1 a ^£>^»S:?T&V\ TB 8 t»i"5 
DNAWr)t5:^m^^^7 P 7^^ KMl 3TB8«r# 
/c 0 :<0TB8I±, BE^OBBS^ F> (ATG) 

5 16S@^W^y^^^5^ 4 69S@^)A 
s pa* A 1 a K* = - K~f 

[0 0 6 7] H9l£»*;ifc;/7*3; KMl 3 TMD 1 
10 £ * a— r>f # — t b 8^WXy^XLTA s p 4 

6 9^A 1 a 4 6 9 {££&£;ft,T^5 £ £ 5&*1"o A 
s p 4 6 9^{^ftase>: 0 xv^/ < cl^ if 5 

$ KM 1 3TB809DNA£rH i n d III &15B a mH 
I-C^iBfkLT, TB8^1 7 00 bpDNAiit 
«:*|Lfc 0 -^7^5KpSV2-dhf r (AT 
CC 3 7 1 4 6) £H i n dill &1>*B g 1 IIT*5fefet8 
{fcLT^^-^f, i^^-i±iSl 7 0 0 bp 
DNA»jtt^T4DNA!i^if^ffl^To^ffefc 
20 ^7^^ KpSV2TB8Sr#fc 0 

[0068] (i) 7 p 7^U*pSV2TB9 Offi^ 

f-t^"9t-s i6SBE?lJ : 5' — GAGTCACAGGCG 
GTGCCAAT- 3 ' (20mer) ^^^T6 ^ — 
7-4$- t b 9Srfflv^5^tt±EHI£Wl - (1) £ 

HSW(.:^«co^feT% ^ft^ji- (i) T#e>ttfc«a 

Ik*.*:?'?;*? KM 1 3 TMD 1 LT, A 

sp 4 7 9(DAl a^fMtT^V\ TB9^f>t^) 
DNAW^Sr^tPite^^^^y^^ KMl 3 TB 9 *# 
30 fz 0 ^^)TB9il BE^I^WI*^ K^ (ATG) frh 
5 16#liTW^;t^?)^5^ 4 7 9#@©A 
sp^Al atc:^m^i^TV^6-<7 P ^K*^-K1-£fi 

[0 0 6 9] 010 C»i(*/7 * ^ KM 1 3 TMD 
1 £ S a—r^f ^ — t b 8^WXy^XLTA s p 
4 7 9&A 1 a 4 7 9 fc£»£*l,T^5 £ C 5 £^1~ 0 
A s p 4 7 9EJi^S^roti*^i^^ 

KM13TB9©DNAS:Hi n d III RUB a m 
40 H I T*5fe£f3fbLT\ TB 9 OJKl 1 7 0 0 b pDNAi 
W-**dtLfc 0 — KpSV2-dh f r 

(ATCC37146) £H i n dill RUB gl IIT* 
^iftlt^^^-?:}!, ^(0^?-i:±El 7 o 
0 b pDNA®f>if££T4DNAy fe?£rffl^TO& 
r&t)^ 7°7^^KpSV2TB9^|fe 0 
[0 0 7 0] (3) COS-l|8fi^F7^7x^ 

COS-llifi (ATCC CRL 1 6 5 0) SrifilttJS 
*fflv'-r-^rtT% 10% (v/v) <P !? S'Kf Jfcl&L?& 
50 (yTFCSt»t§ 0 ^fy^tt) «rJP*.fc^/U^<s/3 
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<£>ft/h&^i#ifi (HTDMEMtftS) (7n-7^ 

5 h y-tt 0-311) ^fflv^r^v 

7/^yH:^5$T^iL«l by T'WiK (0. 
25%MJ7°Vy, 0. 02%EDTAttPBS) £ 

111 (2 7 2mMtyi;D^, ImM MgCl 2 
7mMy >^MffffipH7. 4) fc8 X 1 O'fi/ml^jR 
#£*SJ:5fc«iHU #fe*tfc*B«»jB*5 0 0 /il 

Ktt. * 9 n 165-2085) AtLfc 0 

[0 0 7 1] Rfc, Siffi^Jl- (1) -eflHSLfc^^^ 
? FpSV2TMDK pSV2TBl, pSV2TB 
2, pSV2TB3, P SV2TB4, pSV2TB 
5, p S V 2 T B 6 , pSV2TB7, pSV2TB 
8, pSV2TB9(ODNA£^tvm4M g/pl XL 
jfc5i3fc^e*fc!B»U 2 0/zg^7^5 KDN 

K i/^n^ffl 6 5-2 0 7 5) l-»U 3/iF, 

4 5 0 V^(tt3 0&jo^T2[Hl(0/^^^-^x.fe 0 

4 < CT*5»W3S*K«, a«iI*10%FC 

5 (v/v) 4ri0x.fcDMEMl 0mK^Aofci[^l 0 

£ 1 0inl<Z)FCS^<7)DMEM[^U ^^i-4 8 

[0072] (4) ^^vomm 
iftft<DmMw^&btitLi%9m j £ft< j eft%o. ism 

NaCUt2 0mMFMii$ (pH7. 4) T^PS 

0. 1 8M NaCl t#2 0mMh!J^ISl (pH 
7. 4) Tift&ft, 0. 3M NaC1^2 0mMh 

vxmmm (pH7. 4) -e»as^, 

[0 0 7 3] (5) K£> h PVtfV^i^^Py" 

±SEHlt«l- (3) T?SflilLfe-<^K«r^tf»»*r 
TM*3Rfi«iK (0. 1M NaCl, 0. l%Lub 

rol PX (v^^tt) , 0. 1 % N a Na N 0. 0 
0 1 %4^Lft $ 0 . 0 2 M h y 

«ffflEpH7. 5) -eaSfc*RLfc*«5*iK hotf 
> ^^n^T-6 7 5 9, 2 0 n g/ 

Ml) 3 Ml . 1 0 XTyir^HgWiR (1M Na CI 

, 3 0mM C a Cl 2 , 1 %4^L?tf 7/^' 5 V^W. 
0. 5Mhy*£»«»KpH8. 5) WII 
7k29. 5m1«tS^U 3 7tt?5^ffl]»tg, 7°C7 
f^>-C (^A*. 0. 2// g/M 1 ) 7. 5 Ml £AD 

3 7 c CT-3 0#IWK/S£-frfco E/Ste. xhy^m 
(lOOmM NaCl, 0. 3AwT>^hv^¥ 
VIII . 1 0 0 m g /m y >^ 2 0 mM b y *ifi 



(13) 1$i?5-3l 0 7 8 7 
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a*««f *RpH 7 - 5) *6. 25//lM5:i^J:!)± 

[00 7 4]Sttft/Df^yC^)ffil4lj: s Boc-L 
eu-Ser-Thr-Ar g —MCA (^f 1 
gff, 5mg/ral) IOmKSM CsCl 5/il 
/SiHWffi (lOOmM NaCl ^f5 OmMMi^i 
gftttffittO 4 9 5 m 1 ZbUx., 3 7^2 O^WRJE* 
S»5 5/il «r*P*.Rl6S:±«>fc«, «L/iAM 
C (7-7;/-7-^^-^vyy) Sffi^ae* 
10 ft 3 8 0 n rru 4 4 0 n m"e*3te^3t*SW 

(MKMRF-5 4 0) l-J;<9iffl£L/c 0 #fc*tfc 

DtLfcAMCfl:Sr*«)fco ^©AMCi^b*3SS^ 

V ^ditasf- yy/KO h n :/ tf Vi^ J; £ 7° n x-f V Cffitt 
{fc&ffii§rSM;Sfc£fe-ro 1 ^Pfli-R/SlS 1 mlfofc «9 
1 nM^ffittft^nx-T yCttfilttSJStttl nt L 

[0 0 7 5] ( 6 ) K£>£ 4 

20 (a) ±Klllfe0yi- (3) TttS^fc^T^KSr&t? 

(KTELISAtSSf) J£J:!?£i:Lfc 0 BL<l$]k 
^i£^£ 0 RTM^e; P— fjls%i{1f<Oftm^ Ma r 
uyamat^S [J. Biol. Chem, 26 
0, 1 5 4 3 2 (1 9 8 5)] W£o/c 0 EP^ N fl&S&J: 
0«f»LfcTM*:ttIRt U Ba 1 b/C^9^fc*E 

[0076] Mm&\Lm^^^v*^mm®m^ m 

*.Ji. P3-X63-Ag8-Ul»fi (P3-U1) 
[Ye 1 t on?), Current. Topics i 
nMicrobiology and Immunol 
ogy, 8 1, 1 (1 9 7 8) 1 m&fa^htlZ>o 
L^KWSSraS MiH HAT <t#*ih 

40 TM^dfSiTL/Si LfcEL I S A 

J:!?^^y-^v^ir5 e TMfc»i"5a:j*S:S&-r5 

f*K 2i«*Lfc. 
[0077] (b) ^7^;FM13mpl9 TMD 3 

asffiWSWKU^ifeSrffl^^TT-f y-^-TMd ICO 
ftb9fc:, ffiSiaJiJiS' — GGAGGCCGCTCA 
50 ACAGTCGGTGCCA — 3' (25mer) 



(14) 



W5 - 3 1 0 7 8 7 
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- (i) tiiKtf)i^«^#&T% mnmi- (d 

^f^tbfca^^^^y^^ KM13mpl9TMJ3© 

2 8 5 b p^b*SffiSiB?"J^fi"JI^S:tT*ofc 0 r<£>D 
NASrtftt* IS?"]^^^ Y> (ATG) *>$>4 8 0 

AlSfK"5rTMD 3 £ffcL* ^DNAiit^M^ 
•?7*% KSrM 1 3 TMD 3 irffcLfco 
[0 0 7 8] @11 VMWkX.fr'7y*% KM 1 3 m p 1 
9TMJ 3 tf-fJ^-TMd 3^W^y^XL 
TDNAKitTMJ 3fc*J-/ei-5DNA«*K©-SB*N'J 

5' -G AAGCACGGGTCGGGG AACCCC 
AGG-3' (2 5mer) SrttSf^f !)-?-TM 
d 5Srfflv>5^tt±|EH16«ll - (1) tUKtfH-P 
«^)*feT% ffi&^frT 0 ^^ KM 1 3TMD3£>-gB 
&fi!l|*LT, 1 0 4 4mS<Dnm%'i7fo\ TMD 7 £ 
jfri-SDNAllf^Sr'&feiflftx.*^^^ KM 1 3TM 
D7£r#/t 0 IOTMD7H StPMOffltt* F> (A 
TG) ^bl8#l©75;», &^3 6 7#Ba>?>4 

8 osiw^; ys&^e>*5^^ K£^-K1-6&S 

[0 0 7 9] [Hi 2(C»^^^7°y^^ KM 1 3 TMD 

3 irx> U-^TMd 5W7'yWXLTDNA 
ifrTMD 3 tStJCf SDN AfiH«<0-S5*Sfii]|»Stb5 
£ :5^t„ £?>fc, ^(7)Ifti($/7^^ KM 1 3 
TMD 7 OTN A&H i n d III RXfB a mH I 
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*}BfkLT, TMD7^5 8 0 bpDNAirail 
fco —Jj. KpSV2-dh f r (ATCC 

3 7 1 4 6) £:H i n d III JkZfiB g 1 in?Sc£JBte L, 
T^* — «r«\ £0V<^# — £±!E5 8 0 b pDNA 
Wrfrt*T4DNAy^f-ifSrfflV^o/ € cr*)fc>-fr, ^ 
Kp SV2TMD7^|fc 0 
[0 0 8 0] (c) COS- 1 MS^CO F7^7x^ 

±fS<^ffi#Jl- (1) Vfcbtlfrp SV2TMD 1R 
10 tfHJSff»j7- (a) Tl#^tltpSV2TMD7(^CO 

1- (3) <£>#jfcfc!£ofc 0 P SV2TMD1(Z)F7^ 
^7x^^/3^ 3 OI3«fc9igU&*ffc*?)3 0 0ml£ 
pSV2TMD7(^h7^7x^y3yij:llH] 
OmlSrtffco p S V2 TMD 1 £ hy V 
^y^^ hUfcCOS»Ua<0^-r5^f-KS:Dl 2 
3 S pSV2TMD7«:f7^7x^hUCOS|i 
«a<Z)jg41-5^^KS:E4 5 6 ir#£bf~ 0 
[008 1 ] (d) hPVtf^fcia^pfV^Cgtife 

20 {bSrffiii-raett^fite 

±&<dii«m«i- (7) - (b) x*mbfttzmmm^ 

4*t5^f- K£> b d ^tr^^cfc^^ax^r vciSttfk 
SrflEii-t-SStt^illStt, mi^mmm 1 - (5) co* 

[0 0 8 2] 







« (u/ml) 


p SV2TMD 1 


Dl 2 3 


104 


p SV2TMD7 


£45 6 


2 2 1 









[0 0 8 3] (e) ^fc^-7°^ 

mv&ommm 1 - (6) - (a) t> t^fcfet t mm 

©*j5fe-Cfr*ofc 0 wM<0MMffli- (6) - (c) X 40 

$J±Wm\& (pH9. 2) -e2fS, 4flfffctf3RU 5 0m 

1 51-9 6^(^¥JSEL I SA«^^n 
^-f^-TV-h (DYANATECKfi) ^#£1" 

*tt*ifc (pH9. 2) Ti5fc#U l%BSA^tPBS 
4:100^1 /^tfcSJ^KAih^t^ -ft^p^ 
^*trfc5* h^&^SrO. 05%Tween 

2 O^tPB SI? 31395^, fiTM^y^P-t^ti 
ftlfeSMi, 2S:^tf^>fyy K— ?<Dt%m±ffiZ5 ^50 



£ 0 TV— h^^^SrO. 05%Tween^PBS 
T*3|llfti%^ HRPl«vr)7lgGfi* (VEC 
TOR LABORATORIES, INC. PI-2 
0 0 0) &1%BSA^*PBS-C1 OOOfgtffrJRU 
10 0/il/^*^M, 2 5 £ CtlW£jJ$f 

[0 0 8 4] h<£>£7v:£0. 0 5%Tweent 

^7 5^*2 0ml^>-fife!J >fi6«««fc3 0%i@^ 

ik7kmi&& 7 o m i asio ufcfK) i o o m i u 

sa*«fe^#e>ixfcB#^"c 50/ii ©4. i M$imm 

£»LK/S£±#>, 4 9 2 nmCD$J£$fiT*$J£L 



• 



(15) 



-310787 
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28 



[0 0 8 5] 
[3*2] 









A492 


1 


2 


Dl 2 3 


0. 


524 


1 


4 


Dl 2 3 


0. 


2 6 0 


1 


2 


E4 5 6 


0. 


004 


1 


4 


E45 6 


0. 


004 


2 


2 


Dl 2 3 


0. 


44 8 


2 


4 


Dl 2 3 


0. 


2 2 0 


2 


2 


E4 5 6 


0. 


0 0 3 


2 


4 


E456 


0. 


0 0 4 




2 


Dl 2 3 


0. 


0 0 5 


fcL 


4 


Dl 2 3 


0. 


0 0 3 


fcL 


2 


E4 5 6 


0. 


00 3 




4 


E4 5 6 


0. 


0 0 2 



[0 0 8 6] (f) *cj fv—isl'tiifcXyJi&ftSt 

m&vmm, %~Y^v*m<DW^\^xm^^xm 
p > a— # y mv'mmmmmc tvmm l± 0 

itl^tl CNBr-a c t iva tedSepha ro 
se4B (7 7/^^7tt, 52-1153-00-A 30 
I) C77/^v'7|i^v^a7^ (Affinity 
Chromatographypr inc iples 

&me t h o d s) \zM^^ y ) * / ? v — 

[0 0 8 7] ZtOZjlZLXftgiLtcXyMts fetTM 

(7) - (b) -efcbtltz^-?? KTMD 1 2 3 
«*JK3 0 OmlSrO. 1 5MNa CI §f2 OmMhJI 
*«ffiM8«8£ (pH7. 4) T^«fkbfcQir7r p-* 
*7AtaarS-fr. 0. 18MNaCl tt20mMF 40 
y*£BSft«i« (pH7. 4) T'fttfNJL 0. 3 MN a C 
l^fSmMyyiW (pH7. 4) TitW^^o 

^7^2 £0. 5MNa CI ^f2 OmMJJ^SfciK 
tfft ( P H7. 4) T«Lfc|l:, rcOK^^iiLS 
ttH»S:»»*-fr, ^mt1r&<D\zm^cWm$iX9c& 
0. 5MNaCl ^t0, 2M^y • ttgfcttW 
ffi ( P H4. 0) TftWrS-iKiAOJSttH^trWfco 
[0 0 8 8] ^co^Kp p p^^®?t#>^4:--^^^e ^50 



&5C<B$W«^««fc*e>^l 0. 0 ( E "i™ -2 8 0 
nm=10. 0) i$£LT, *tb^Sr#»»fPp©4*r 
ff3tLfc^5^2 0 0 ^gT&o/i 0 »SpW 
*U7^!);V7^ K^*Sl 0%©SDS-^U7^ 
})frT% Ytfiv (I-fkflpM, SDS-PAG/U 
~H Srfflv^8c»«rtr*i\ CBB y 

[0 0 8 9] (g) ELISAWSSi 



ftfta$G>lt*0» l - (4) -cWbix^^K^)* 



oV^THJfe^Jl- (6) - (a) XmbthtztjiTM^y 
^p — t/MSfrl. 2S:f^fcELISAii±9SlS: 
nt£<otz 0 KD12 3^2pp p piLT^ SuiEcQ 

Hlfcflll- (6) - (f) Ti#e>tLfc*SKp F p*fflV^/c 0 

HPfe, 2S»m- (6) - (a) -ewtttytKTM^y 
^ p— ^/^ffl^®J ( a^2 00// g/mlifcSJ: 5 

d o. iMt^itby?^w« (pH9. 6) 

JRU 5 0/il /^t^SJ: 5«-9 65t05pj£EL I S 
AfflW^P^-f h (DYNATECHtt) 

t^a-TSo SfflT2l*IB»fift, 7°l/-l^CD;A;£:2 0 

[0 0 9 0] ^^fl 0. 5%BSAtfPBS&10 

0m1 /Kkftz&ofrM^ m&X2$mifr&i'&o 

7U-h<D&lZ%0. 05%Tween80ttPBS 

T5iaacj*«, mi^^^ffi^ji- (4) xnbtitimm 

^^KSrO. 05%Tween80ttPBST*#3R 
U 1 0 0 /H ?{-A*U 2 5t, 2fl#|B] 

S^^^-5o h<^#^^0. 05%Tween^ 



(16) 



«fBB¥5-3 1 0 7 8 7 
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#PBST-5lH]Sfc&m, I gGfeil* 

(VECTOR LABORATORIES, INC. 
BA-2 0 0 0) ^l%BSA^PBStl 0 0 0{g 
##?U 100/il /^T*#^:tciP^, ifit* 1 B*FflR 

[0 0 9 1 ] h<D&'X$:0. 0 5%Tween^ 

IfPB St5»fi 7t^D (Vector^ 
A-2 0 0 4) Sri %B S AttPB S 1 0 0 0 0{g 
ft«?U 1 0 0 n 1 /^T#^i-iJD^, 1 H#PeBR 

jS£^fco TV- hO^-TvSrO. 0 5%Tween^# 
P B S 5 E]$£?fH^ (3 Omg^A-h^nuy 

>£2 omi^^^y vBft««*ffitd 3 o %iasft-fb 
frmm* 7 o a i asin u/t$o i o o m i mnu 



30 



10 



**aLE/S£rlt#\ 4 9 2 n m<D$j£ifcg:T-i|iJ£ Ltz 0 E 
LI SAWag*, RtfiaSMl- (5) <Df$&<D 

[0 0 9 2] *f 1 2 3 iJtftLT, TBI, T 
B 2 , T B 3 s TB4, TBS. TB7 "Cttiffitt^iST 

^(O^PVhm^ TB3, TB4, TB5i:o 

[0 0 9 3] 
[*3] 





APCSft 


fines 


JtflH* 




(u n i t s 


/ml) 


Gig /ml) 


(X 1 0 4 


u/ng) 


D 1 2 3 


115. 


0 


2. 


34 


4. 


9 1 


TB 1 


6 1. 


2 


2. 


7 8 


2. 


2 0 


TB2 


7 8. 


5 


3. 


0 0 


2. 


6 2 


TB 3 


5. 


9 


1. 


6 8 


0. 


3 5 


TB4 


3. 


7 


0. 


4 9 


0. 


7 6 


TB 5 


1. 


7 


0. 


4 5 


0. 


3 8 


TB 6 


1 7. 


5 


0. 


40 


4. 


38 


TB 7 


1 0. 


9 


0. 


3 0 


3. 


6 3 


TB 8 


1 4. 


7 


0. 


2 9 


5. 


0 7 


TB 9 


1 8. 


6 


0. 


3 8 


4. 
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[0094] & [iayij*] 

*5SWIC±ittf, [0 0 9 5] ga?ij#^-: 1 

^tt*tt5 h p y V*#4 r i ^T^ Eyi]<Z>fi£ : 5 75 

h» *0>*g*, h n ^ If i/^jftL««H&t^JliL/htRWIIf^ ffi^lJCOM : 7* 5 / «t 

Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala Leu Ala Gly Leu Gly 

15 10 15 

Phe Pro Ala Pro Ala Glu Pro Gin Pro Gly Gly Ser Gin Cys Val Glu 

20 25 30 

His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr Phe Leu Asn Ala 

35 40 45 

Ser Gin He Cys Asp Gly Leu Arg Gly His Leu Met Thr Val Arg Ser 

50 55 60 

Ser Val Ala Ala Asp Val He Ser Leu Leu Leu Asn Gly Asp Gly Gly 
65 70 75 80 

Val Gly Arg Arg Arg Leu Trp He Gly Leu Gin Leu Pro Pro Gly Cys 

85 90 95 

Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe Gin Trp Val Thr 




(17) 



»BH¥5-3 1 0 7 8 7 



31 



32 



100 



105 



110 



Gly Asp Asn Asn Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp Leu Asn 

115 120 125 

Gly Ala Pro Leu Cys Gly Pro Leu Cys Val Ala Val Ser Ala Ala Glu 

130 135 140 

Ala Thr Val Pro Ser Glu Pro lie Trp Glu Glu Gin Gin Cys Glu Val 
145 150 155 160 

Lys Ala Asp Gly Phe Leu Cys Glu Phe His Phe Pro Ala Thr Cys Arg 

165 170 175 

Pro Leu Ala Val Glu Pro Gly Ala Ala Ala Ala Ala Val Ser lie Thr 

180 185 190 

Tyr Gly Thr Pro Phe Ala Ala Arg Gly Ala Asp Phe Gin Ala Leu Pro 

195 200 205 

Val Gly Ser Ser Ala Ala Val Ala Pro Leu Gly Leu Gin Leu Met Cys 

210 215 220 

Thr Ala Pro Pro Gly Ala Val Gin Gly His Trp Ala Arg Glu Ala Pro 
225 230 235 240 

Gly Ala Trp Asp Cys Ser Val Glu Asn Gly Gly Cys Glu His Ala Cys 

245 250 255 

Asn Ala lie Pro Gly Ala Pro Arg Cys Gin Cys Pro Ala Gly Ala Ala 

260 265 270 

Leu Gin Ala Asp Gly Arg Ser Cys Thr Ala Ser Ala Thr Gin Ser Cys 

275 280 285 

Asn Asp Leu Cys Glu His Phe Cys Val Pro Asn Pro Asp Gin Pro Gly 

290 295 300 

Ser Tyr Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Gin 
305 310 315 320 

His Arg Cys Glu Asp Val Asp Asp Cys He Leu Glu Pro Ser Pro Cys 

325 330 335 

Pro Gin Arg Cys Val Asn Thr Gin Gly Gly Phe Glu Cys His Cys Tyr 

340 345 350 

Pro Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro 

355 360 365 

Cys Phe Arg Ala Asn Cys Glu Tyr Gin Cys Gin Pro Leu Asn Gin Thr 

370 375 380 

Ser Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro He Pro His Glu 
385 390 395 400 

Pro His Arg Cys Gin Met Phe Cys Asn Gin Thr Ala Cys Pro Ala Asp 

405 410 415 

Cys Asp Pro Asn Thr Gin Ala Ser Cys Glu Cys Pro Glu Gly Tyr lie 

420 425 430 

Leu Asp Asp Gly Phe He Cys Thr Asp He Asp Glu Cys Glu Asn Gly 

435 440 445 

Gly Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys 

450 455 460 

He Cys Gly Pro Asp Ser Ala Leu Val Arg His He Gly Thr Asp Cys 
465 470 475 480 

Asp Ser Gly Lys Val Asp Gly Gly Asp Ser Gly Ser Gly Glu Pro Pro 

485 490 495 

Pro Ser Pro Thr Pro Gly Ser Thr Leu Thr Pro Pro Ala Val Gly Leu 



33 

500 

Val His Ser Gly Leu Leu lie Gly 
515 520 
Val Val Ala Leu Leu Ala Leu Leu 

530 535 
Ala Ala Arg Ala Lys Met Glu Tyr 
545 550 
Val Val Leu Gin His Val Arg Thr 
565 

[aunmi - (i) ^whtitzm&fLfc^yx^ 

KMl 3mp 1 9TMJ 3 Kf>f y — # — TM d 1 flSfa 

mm^4 x y ^xu^§ t r 1> <oxh 
[H2] iat«i- (i) 

KM 1 3TMDl|:^f-^-t b ii>mffim^4 

[B3] H*fll« (1) Tif^ivfcffi^if*:^^^^ 
KMl 3 TMD 1 C^r-^" t b 2&faWft\Z-^4 

9-&-7yx$ Ftwxy^XLTT^yioti 
[HI 4] H«*Ji- (l) V&btitcm&ftfcyyx^ 

KMl 3 TMD 1 i^^ ^X-^- t b 3tffaffitf)\Z./^ 
Xy XLTV^<tr5£^t><7>T& t 9, ^^-r- 

[H5] *2i#Jl- (1) TfWfetbfcififtA*^^? 

KM l 3TMDi}:^r-?-t b4#tt«6!j|:M 
Xy^XUi/^i:5?:*tl)^tfc^ Xx-T— 
9—fry x y*% KfcWXU ^XLT7^/»^)lft 
#fitotv^ !B#<0«i2tf>i£Sffi?« £ -tttfc J: o X = 

KM 1 3 TMD 1 ax — * — t b Sj&SffiffifaM/M' 
^y ^-YXbTV^^ir5^^-Tt>©Tfe t 9, 5:*T- 
9-#7?X$ FlWXy^XLT7^/t^ 



(18) #BH¥5-3 1 0 7 8 7 

34 

505 510 
lie Ser lie Ala Ser Leu Cys Leu 
525 

Cys His Leu Arg Lys Lys Gin Gly 
540 

Lys Cys Ala Ala Pro Ser Lys Glu 
555 560 
Glu Arg Thr Pro Gin Arg Leu 
570 575 

* im7] mmmi- (i) v#t>tiitm#jL#'?7x$ 

KMl 3 TMD 1 fcn^cxx— 9 — t b 6 ^Mlfti-'M' 
Xy^XLTl^t^^^ttWfc^ 
9—ft?y*% Kl:WXy^XLT7;/iOltl 

am r o t ^ 5 Jfise^i £ ^nfc <fc o t =* 

[@8] iwn- (i) vftbhitm&z.ft'fjx^ 

KM 1 3 TMD 1 fC^aLX—^— t b 7/^^$^/^ 
^y ^XLTV^t^^Sr^-rfc^Xfo^, ^f- 
9~ti*-?y*^ FlWXy^XLT7^;^li 

- K£;ftT^£7^/^8a?iJ£^i)-o 
[EI 9] Hffi#iJi- (l) x'&hthtmWk^fc^y*^ 
KMl 3 TMD 1 lC^^T—9— t b 8 asfflffiftfc'M' 

^-asx^s Kiw7y^XLT7;;i« 
r o r v ^ 5^o^ffl^s@a?ij t -ttuc: i o x = 

- K $ *IT l > 5 7 S / K@a?iJ 5r^-T 0 
[H10]2S*«1- (1) Vftbtiltta&jLfc-??* 

% KMl 3TMDlC^7-?-t b 9;&Sffl*$ftfc^ 

- 9—&-fyX% Kfd/M'Xy X^XlT7;/SOt 
SWSfi r o TV J»#£>J32l©i6£ffiyiJ i: ±ot 

[Hi 1] (l) xnbfttcm&k.fcyyx 

5 KMl 3mpTMJ 3^7=V y~^~TMd 3 ffifttil 
ttfcW X!J ^XUTV^St w5Sr^i"t^T?&!9, 
f^!)^^7^^ KIWXy^VXLtVN^ 

40 [mi 2] nffim- (6) "e^&tbytfi**.*^?^ 

^ KMl 3 TMD 3 Ky* 4 y-^-TMd 5 ^tlM^i- 
/^Xy ^XLTl/^ir5^*-rt)^Tfe*9, xV 
y-9-ft-?y*X KIWXy^XLTV^MO 

mm<Dm.mmnttiMz.£ox=i- vztix^&T^; 



(19) 



• 



[m i ] 





S, CGGCTCGTGCATTCGCCCTGACCCCCCTCCGTCCAC 3 
GlyLcuValHisSerClySTP 

3 'GCACGTAAGCCCGACTCGCCGGAGG 5 ' 
(deleter TMdl) 

MI3mpl9TMJ3 





[02] 

5> ACCCAGCCTAGCTGTG AGTGCCCTGAAGCC 3 ' 
ThrGlnAlaSerCysGluCysProGlaGly 
3 ' GTCCGATCGACACGCACGGGACTTC 6 ' 
Ala 

{■utator tbl) 




Ml 3 T M D 1 



[B3] 

TGTGAGTGCCCTGAAGGCTACATCCTG*' 
CysG 1 uCysProG 1 uG 1 yTyr I leLeu 

''acactcacgggacgtcccatgtagg 5 ' 

Ala 

(■utator tb2) 



Ml 3 T M D 1 



(20) 



[H4] 

*' GAAQGCTACATCCTOGACOACGQTTTCATCTGCACG »' 
CluClyTyrll4L»uAtpicp01yPh«l l«Cy*Thr 
''CCOATOTACCACCOOCOOCCAAAOTACACC »' 
AUaU 
(uutator tbl) 



Ml 3TMD1 



[EI 5] 




i'GCTTTCATCTGCACGGACATCQACGAGTOCQAA a' 
GlyPhei leCysThrAeplioAspCluCyBfllu 
>' AAGTAQACOTQCCOGTAGCTOCTCACG 5 * 
Ala 

(■utator tbi) 




Ml 3TMD1 



me] 

*' ATCTGCACGGACATCGACGAGTGCGAAAACGGCGGC 8 ' 
1 leCysThrAspl UAspGluCysG luAsnGlyGlr 

3 'acgtccctgtagcgccgcacgcttttgccg 5 ' 

AlaAla 
(nutstor tbS) 



Ml 3 T M D 1 



• 



(21) 



^3p5-3 1 0 7 8 7 



[0 7] 

5 'atcgacgagtgcgaaaacggcggcttctgc 9 ' 

I leAspGluCysGluAsnGlyClyPheCya 
S *TGCTCACGCGTTTGCCGCCG 8 ' 
Ala 

(nutator tb6) 



Ml 3 T M D 1 



[08] 



5 * CCCGGTACCTTCGAGTGCATCTGCGGG'' 



ProGlyThrPheGluCysI leCysGly 
9 ' CCATGGAAGCGCACGTAGAC 8 ' 
Ala 

(■utator tb7) 





M 1 3 T M D 1 



[0 9] 

ATCTGCGGGCCCCACTCGGCCCTTGTC'' 
I leCysGl yProAspSerAlaLeuVal 

''acgcccgggcgcacccgcca 8 ' 

Ala 

(eutator tb8) 



M 1 3 T M D 1 



• 



(22) 



«WP5-3 10 7 8 7 



[Hi 0] 




5 ' CACATTGGCACCGACTCTGACTCCGGCT 3 ' 



Hi si leGlyThrAspCysAspSerGly 
3 ' TAACCGTCGCCGACACTGAG 5 ' 
Ala 

(autator tb9) 



Ml 3TMD1 



[011] 





>' CACAnCCCACCGACTCTTCAGCCGCCTCC »' 
HitlleClyThrAjpCriSTP 

s " ACCGTGCCTCACAACTCCCCGCACC 
(deleter TMd3) 

MI3mpl9TMJ3 

[HI 2] 






s ' GGCCTGGCCTTCCCCCACCCGTGCTTCAGA »' 
GlyUuQIyflitProAspPfoCyiFbtAd 
3'CCACCCCAAGGGCCTCCCCACCAAG 9 * 
(deleter TMd5) 

MI3TMD3 




(23) 



3 1 0 7 8 7 
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(54) NEW POLYPEPTIDE 
(11) 5-310787 (A) (43) 22.11.1993 (19) JP 

(21) Appl. No. 4-112903 (22) 1.5.1992 

(71) ASAHI CHEM IND CO LTD (72) MICHITAKA ZUSHI(2) 

(51) Int. CP. C07K7/10,A61K37/02 l C07K13/00 t C12Nl/15 l C12N5/10,C12N15/12, 

C12P21/02//(Cl2Nl/15 t C12Rl/645)(Cl2P21/02 t C12Rl/91)(C12P21/02 f 

C12R1/645) I C07K99/00 

PURPOSE: To obtain a new polypeptide having inhibitory action on coagulation 
of thrombin and blood platelet aggregation and/or promoting action on protein 
C activation of thrombin. 

CONSTITUTION: In an amino acid sequence of human thrombomodulin, an amino 
acid residue playing an important role in bonding to thrombin when a promoting 
action on activation of protein C with thrombin develops, is identified to prepare 
a thrombomodulin having integrity of various strength. Since the polypeptide 
has inhibitory action on coagulation of thrombin and blood platelet aggregation 
and/or promoting action on protein C activation of thrombin, the polypeptide 
is useful as a medicine or treating and preventing diseases followed by coagula- 
tion. 



65 C 1173 



(54) RELATIVE SUBSTANCE OF HIRUDIN AND ANTICOAGULANT 
(11) 5-310788 (A) (43) 22.11.1993 (19) JP 

(21) Appl. No. 4-135582 (22) 30.4.1992 

(71) NIKKO KYODO CO LTD (72) SATORU MURAMATSU(l) 
(51) Int. CI 5 . C07K7/10,A61K37/64//C12N9/99,C12N15/15,C12P21/02(C12P21/02, 
C12Rl/19) ( C07K99/00 



CH.-CO 

I >NH-CH,-CO- 
-NK-CH -CO 



PURPOSE: To obtain a new hirudin relative substance useful as an anticoagulant, 
having anti-thrombin activity, reducing extension of bleeding time, comprising 
a specific amino acid sequence containing a peptide residue having formed 
a succinimide group and /?- transition substance. 

CONSTITUTION: Escherichia coli JM109 strain (FERM P-3,104) transformed 
with a plasmid containing DNA of a hirudin relative substance having formed 
a succinimide group and ^transition substance obtained by variation of hirudin 
as an anticoagulant factor secreted from salivary gland of Hirudo medicinalis 
is cultured, the culture solution is centrifuged, the supernatant liquid is purified 
by an ion exchange column chromatography to give the objective hirudin rela- 
tive substance of the formula III (A is Val, etc.; B is Thr, etc.; C is Gin, etc.; 
D is group of formula I or formula II; E is Gin, etc.; F is Lys, etc.; G is Asn, 
etc.; H is Gin, etc.; I is Asp-Gly, etc.; J is Gin, etc.; K is Gin, etc.; L is Ala, 
etc.; M is Len, etc.; N is Gin, etc.) containing succinimide of formula I or ^-tran- 
sition substance of formula II. 



CO-NH-CH.-CO- 



N H-CH-COOh 



A-8-Tir-rif-Ji»-Cft-Tir-fiI.-S.r-Clf-«li-it.-U«-Cj»-t«»-CT»-CI»- 
CI»-l.r-Jiii-»4l-C7<-CI»-C-ClT-»»»-Lri-Cr»-ll»-tJii-Ct»-S«r-D-e- 
P-iir-Cl»-0«-<il-rkr-CI»-Cli-IlF-Tbr-ffo-0-rro-H-S»<-«l*-in- 
I -HWU-CIw- J -ll*-fro-CI.-R-L-T»r-W-N 



' (54) BOVINE ENDOTHELIN RECEPTOR 

(11) 5-310793 (A) (43) 22.11.1993 (19) JP 

(21) Appl. No. 3-306429 (22) 21.11.1991 (33) JP (31) 91p.226204 (32) 5.9.1991 

(71) CHICHIBU CEMENT CO LTD (72) SHIGEHISA HIROSE(l) 

(51) Int. CI 5 . C07K13/00,C12Nl/21,Cl2N15/12,C12P21/02//A61K37/02(C12Nl/21,C12Rl/19) 



PURPOSE: To produce a large amount of a new nonselective type endothelin 
receptor from an animal except rat. 

CONSTITUTION: A nonselective type endothelin receptor (bovine ET B endothelin 
receptor) is isolated from a bovine lung and purified to elucidate its base 
sequence and amino acid sequence and to produce bovine ET B endothelin recep- 
tor by genetic engineering. Spread from elucidation of mechanism of ischemic 
tissue disorder to therapeutic agent, diagnosticum and preventive can be 
expected from analysis of endothelin receptor having plural subtypes. 



